Cardiac epinephrine synthesis and ischemia-induced myocardial epinephrine release.
Phenylethanolamine-N-methyltransferase (PNMT), the enzyme that synthesizes epinephrine (EPI) from norepinephrine (NE) in the adrenal gland, is present in extra-adrenal tissues including heart. Ischemia evokes an excessive NE accumulation in the myocardial interstitial spaces. Therefore, cardiac PNMT activity with high NE levels may contribute to cardiac EPI synthesis and release evoked by ischemia. We measured dialysate EPI levels in the left ventricle of anesthetized rabbits using a cardiac microdialysis technique. The dialysate EPI level served as an index of the myocardial interstitial EPI level. Locally administered NE-induced dialysate EPI responses were measured. The left circumflex coronary artery was occluded for 60 min and the dialysate EPI and NE levels in the ischemic region were measured. Coronary occlusion-induced EPI responses were compared with and without administration of a PNMT inhibitor (SKF29661) in the presence and absence of desipramine (catecholamine transport blocker). Local administration of NE (250, 2500 ng/ml) increased the EPI levels to 734+/-125 and 2088+/-367 pg/ml respectively. These increases in dialysate EPI were suppressed by the PNMT inhibitor. Acute myocardial ischemia significantly increased the EPI levels to 3607+/-1069 pg/ml in the ischemic region, and these were suppressed by the PNMT inhibitor (1417+/-581 pg/ml). The pretreatment with desipramine suppressed ischemia-induced EPI release, which did not differ with (725+/-155 pg/ml) and without administration of a PNMT inhibitor (743+/-172 pg/ml). The cardiac PNMT in the left ventricle is capable of synthesizing EPI with markedly elevated NE levels in the myocardial interstitial space.